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For the purposc of agricultural utilization of a surface moistureァ
density gauge, it is useful for the measurement of soil moisture content
to extend the method not only as the backscatter method but also as the
direct transnlission method and the air―gap method used for the meas―
urement of density up to this tilne.
This paper describes the experilnental demonstration of the relation
existing bet、veen the count ratio and the volumetric soil moisture content
for different source positions. The new method proposed in this study
is to sone extent a combination and a development of existing radiation
techniques, The characteristics of the direct trans■?ssion metho , lvhich
is to make measurements at the surfacc of the thermal neutrOn flux
produced by a fast neutron source introduced into the soil at different
depths, are sho、vn to the homogeneous or heterOgeneous distribution of
soil moisture content.
The detection at the soil surface of the thermal neutron flux created
by a fast neutron source introduced into the soil at different depths is
presented as a nelv neutron method to deterH?ne the soil m isture con―
tent.
the fOl10wing characteristics of a surface―type neutron moisture meter
became evident after having a discussion about the experilnental results.
1)  From the results obtained on homogeneous and heterOgeneous media
in the moisture range of more than 7% by volume, the direct trans―
■lission method with 5 cm, 10 cm and 15 cm source position has higher
sensitivity than the backscatter method on conditiOn that the source
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is situated at the sOユI surface.
2) When the gauge is in poor contact with the ground, the direct trans―
■lission method lvith the source position of 10cm has nO effect on the
responsc on the gauge of the soil surface rOughness as much as the
backscatter methOd.
3)  It can be seen that there is a peak of the response in the presence
of an air―gap above any soil moisture content in connection with the
source depth.
4) In the casc of heterogeneous soil moisture distribution,even if the
dry sand layer exists on the surface as in the actual sand dune field,
it is recognized that the direct trans■lission method with the source
position of 10 cm or 15cm has a higher sensitivity in spite of the in―
fluence of the dry sand layer.
Therefore, in ali cases where the gauge is in poor contact 、vith the
ground, it is the source position or the source depth which is the main
causc of the influence on the count ratio.  The surface―type moisture―
density gauge used in this study would apparently also have useful char―
acteristics,  that is,  the direct trans■lission m thod lvith the source




































(a)Backscatter (b)Direct translnission (c)Air―gap




























Fig。2. Response on the gauge for each source
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Fig.3. Response on the gauge for each source
position in homogencous soil and 、vater.
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Fig.4. Relation between the count ratio by air―
gap method and sOurce position for

































Fig.6. Relation between the count ratio by air―
gap method and source position for
different thicknesses of air―gap ab ve
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Fig,7. Response on the gauge due to the
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型水分密度計の後方散乱方式よりも直接透過方式をた場合の測器の応答を測定した。
その結果として,線源位置Sとカウント比C■の  使用した方が測器の感度が高いことが明らかになっ
関係を乾秒層厚dをバラメータとして示したもの本  た。今後,実験を継続するとともに,種々 の上壌水
分プロフィルに対.して検討する。Figi 7である。
乾砂層|の厚さ―が増加するに従って―ュ測器の応答が   なお,この研究の下部は,昭和52年度文部省科学
減少している。それに伴って応答ピー ク値も減少し  研究費の補助によるものである。
RI為脅こ云を書書Я懲憂i響ヨ鍵星房全,肇4手          参 考 文 献
プ方式 によ る測 定結 果 と類似 して い る。       1,MOUTOblNPtt R 19韓Une netllode neutrOnl■ue     下
do mesure de lllumidite des sols en surface.3iあと が き
Inernati。lal」OuFia1 0f Apゎlied Radiation 4nd
271実験|の結果では|,浅膚の土壌水分測定には,表面   Isotopes.20:23-
